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CLAIMS 

We claim: 

A method of washing an upflow filter between 
service run^ said upflow filter including a filter bed having a 
rticulate media filter layer through which influent 
is directed in an upward direction during each 
fusing | flloc in said influent to be retained in 
'method of washing including the steps of: 
v a) directing a combination of air and liquid in 

/ 

an upflow direction through the filter layer with the 
velocity of telle liquid being less than the minimum 


non-buoyant p 
to be filtered 
service run for 
said layer, said 


f luic|ization/ velocity of the filter layer for 
disrupting y&nly Vsome P^c retained in said layer 
during ^^.pfrevious sl^rvice run, while leaving some floe 
attached to said particulate media in said filter 
layer; and thereafter 

(b) directing only liquid in an upflow direction 
through the filter layer at\ a velocity less than the 
minimum fluidization velocityVof the filter layer for 
removing disrupted— floe |from the filter , while leaving 
in said layer floe attached to sk^d particulate media 
of said filter layer. 



2. The method of claim 1 wherein the liquid directed 

to 

in an upflow direction in steps (a) and ^y^k 1S the influent 
liquid directed through the filter layer during service runs. 
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3. The method of claim 2 wherein the liquid directed 
through the filter layer in steps (a) and^jfls^ of claim 1 is at 
substantially the same velocity as the velocity of the influent 
during the service runs. 

4. method of claim 1 wherein the step of directing 
a combination of aW^a^ifl liquid in an upflow direction through 
the filter layer is temninated while the liquid is turbid with 
floe, and with the hea^lo^s^ through the filter layer being at 
least fifteen percent (15%) greater than the headloss through 
said layer when said layer is free^f floe. 
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The method of claim 1 wherein the rate of air flow 
4^ in step (a) is approximately Q & , wherein, when the Reynolds 

|^ number based on d 6 Q%*and the minimum fluidization velocity is 10 

or less: - 

f^J Qa " [93.11-5.83 x 10 4 V d 60% " 1 - 82 (sg-l)-°- 94 p-1.88 ,,0.88]%. 

and when the Reynolds number based on dgg% and V m f is greater 
^> than 10, the air scrub rate is approximately 

T U flft^ ° a = C93#11 " 2116 V d 60%" 1# ° 53 (sg-1)" 0 - 684 p-1- 097 /xO.369^ 

^PS with "V" being the velocity of the liquid in gallons per minute 

H~ Q> per square foot; "d 60% " being the 60% size of the media particles 

in millimeters (equal to the product of the uniformity coeffici- 
ent of the particles and the effective size of the particles) ; 
"sg" being the specific gravity of the particles, "p" being the 
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density of the liquid in lbs/cu.ft. and M /x" being the viscosity 
of the liquid in centipoise. 

. The method of claim 1 wherein the velocity of the 

liquid in steps (a) and^b^ is less than one-half the minimum 
fluidization velocity of the filter layer. 

7. The method of claim 6 wherein the velocity of the 
liquid in steps (a) and (b) of claim 1 is in the range of 
approximately 5-20 gallons per minute/ sq. ft. , and the rate of 
air flow iV step (a) of claim 1 is in the range of approximately 
1-9 standard cubic feet per minute/sq. ft. 

8. \ The method of claim 2 wherein the velocity of the 
liquid in stents (a) and (b) of claim 1 is in the range of 
approximately 5-\20 gallons per minute/sq. ft . , and the rate of 
air flow in step \2*)-*qfi\ claim 1 is in the range of approximately 
1-9 standard cubic ¥eet fper minute/sq. ft. 

9. 

liquid in st^ps (a) ^£nd (b) of claim 1 is in the range of 


[■he method of claim 3 wherein the velocity of the 


approximately 
air flow in si 


5-20 


4 


ons per, minute/sq. ft. , and the rate of 



i^ep (a/ of d%a-M 1 is in the range of approximately 
1-9 standard cuB±^ feet per\minute/sq. ft . 

10. The method \of claim 2 wherein the step of 
directing a combination of air\and liquid in an upflow direction 
through the filter layer is terminated while the liquid is turbid 


V 


with floe, and with the headloss through the filter layer being 
at least fifteen percent (15%) greater than the headloss through 
said layer when said layer is free of \loc. 
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11. \\The method of claim 3 wherein the step of 
directing a comjstfnatflon of air and liquid in an upflow direction 
through the fiAter layer is terminated while the liquid is turbid 
with floe, anc^ with/S^£ J^eadloss through the filter layer being 
at least f ifteen^percent\(15%) greater than the headloss through 
said layer when said layer \s free of floe. 

The method of claim 1 wherein step (a) is carried 


£p out for a period of less than five (5) minutes 



j^©. The method of claimJpT wherein step^patf is carried 
out for a period of less than five (5) minutes^ ,.,a f±jp£p^wh^eh~tfee 



14. The method of claim 12 wherein the velocity of the 
liquid in \teps (a) and (b) of claim 1 is in the range of 
approximately \ 5-2 Q gallons per minute/ sq. ft. , and the rate of 
air flow in/£tep\(|)] of claim 1 is in the range of approximately 
1-9 standard cubic |¥§et per minute/sq. ft . 

jd of claim 13 wherein the velocity of the 
liquid in stepC (aXjan^Xb) of claim 1 is in the range of 
approximately 5-20 gallons \er minute/sq. ft. , and the rate of 
air flow in step (a) of claim Kis in the range of approximately 
1-9 standard cubic feet per minute/sq. ft . 

^1 l^f The method of claim 1 including the step of 
forming said filter bed with a static flocculation layer of 
particulate, non-buoyant material that is coarser than said 
filter layer and is disposed upstream of said filter layer, in 
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the direction of liquid flow through the filter bed, said 
particulate, non-buoyant material of said flocculation layer 
having particles of an effective size and uniformity coefficient 
for distributing the upward flow of influent during service runs 
and providing a velocity gradient for mixing said influent to 
promote flocculation without retaining substantial portions of 
floe in said layer. 

^^ff^ The method of claim ^ wherein the depth of said 
flocculation layer is less than the depth of said filter layer. 

/fy^^ The method of claim 1 wherein the particulate 
material of the filter layer has an effective size greater than 
one (1) millimeter to provide a coarse layer, said influent 
directed through the filter layer in an upf low direction having a 
low solids content with turbidity lessJthan 100 NTU. 

j J f ^f. The method of claim wherein the particulate 
material of the filter layer has an effective size greater than 
one (1) millimeter to provide a coarse layer, said influent 
directed through the filter layer in an upflow direction having a 
low solids content with turbidity less than 100 NTU. 

The method of claiirri yf wherein the effective size 
of the particles in the flocculation layer is in excess of 2 
mil 1 imeter s . 

yjjj^ The method of claim including the step of 

providing a transitional layer of particulate material between 
the flocculation layer and the filter layer, said flocculation 
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layer through which influent first passes being coarser than the 
transitional layer. 

/^fl^^ m The method of claim yj^l wherein the effective size 
of the particles in said flocculation layer is no greater than 
6.5 millimeters, and the effective size of the particles in the 
transitional layer is approximately 2.5-3.5 millimeters. 

I<f}tff* The method of claim 1, including the step of 
forming the non-buoyant filter layer of particulate media having 
^ a specific gravity in excess of 2. — , 

/$*^ff The method of claim wherein the flocculation 
layer and the filter layer have specific gravities greater than 

f^Jl^^ The method of claim l^f including the step of 
providing a flocculation layer having particles with an 
$ effective size greater than 4 millimeters. 

f^) 0 ^* The method of claim wherein the flocculation 
layer has a particle size and porosity for providing a velocity 
Q gradient of between approximately 40 and 60 reciprocal seconds at 

t- a flow rate of influent therethrough in the range of 10 to 15 

gallons per minute/sq. ft . 
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